[10] discovered the first bona fide sporulation-specific σ σ factor. We now know that spore formation requires the temporally and spatially controlled activation of five alternative σ σ factors, each of which directs transcription of a nearly unique set of genes [11]. The notion that phage φ φe depends on the host σ σ factor to initiate a round of infection also raised the possibility that, during its lytic cycle, the phage elaborates one or more alternative σ σ factors in order to provide temporal regulation of its own gene expression. In fact, Fox et al.
promoter-recognizing subunits of bacterial RNA polymerase that direct RNA polymerase to specific promoters based on their sequence specificity -however, prompted Losick and me [9] to test a different model.
We [9] suggested that B. subtilis RNA polymerase might have one σ σ factor specific for vegetative growth and a different σ σ factor specific for sporulation.
We argued that phage DNA fails to be expressed in sporulating cells because its promoter sites are recognized only by the vegetative cell σ σ factor. Confirmation of this hypothesis came from the finding that the vegetative form of RNA polymerase is able to transcribe phage φ φe DNA, as well as the non-specific template poly (dAdT), in vitro, while the RNA polymerase from sporulating cells is only able to use the synthetic template. This result remained the primary basis for the σ σ model of sporulation gene regulation until 1981, when Haldenwang et al.
[10] discovered the first bona fide sporulation-specific σ σ factor. We now know that spore formation requires the temporally and spatially controlled activation of five alternative σ σ factors, each of which directs transcription of a nearly unique set of genes [11] . The notion that phage φ φe depends on the host σ σ factor to initiate a round of infection also raised the possibility that, during its lytic cycle, the phage elaborates one or more alternative σ σ factors in order to provide temporal regulation of its own gene expression. Should we conclude, therefore, that repression by Spo0A is the general mechanism by which sporulation leads to exclusion of phage development? There are important differences between φ φ29 and φ φe that must be considered. First, unlike φ φ29, φ φe does not form large plaques on a spo0A mutant lawn. Second, careful studies of the timing of phage trapping showed that φ φ29 is excluded at an earlier stage of sporulation than is φ φe [6,16]. Whereas exclusion of φ φ29 is maximal within 40 minutes after initiation of sporulation -a time consistent with increased synthesis and activation of Spo0A -the time of maximal trapping of φ φe is 100-200 minutes later. As the sequence of φ φe has not been determined, we cannot say whether the DNA contains any 0A boxes in or near promoter sites, but the timing of events is much more in keeping with the σ σ factor model of transcriptional regulation and phage exclusion.
Blocking phage transcription by either mechanism is only part of the story, however. The preservation of phage DNA in a dormant spore requires that the phage genome be incorporated specifically into the forespore compartment (the mother cell eventually lyses). Meijer et al. [13] have found that φ φ29 DNA is incorporated into the forespore by taking advantage of a host chromosomal-partitioning system.
At the time of polar septation, the cell has just completed a round of chromosome replication, as a result of which the cytoplasm contains two complete genomes. One of those genomes is partially trapped in the smaller compartment by the septation event; the remainder of that chromosome is actively pumped into the forespore by a DNA translocase [17]. However, the partition of the two chromosomes between the forespore and mother cell compartments has to be exact to avoid producing empty spores and to permit the mother cell to provide gene products necessary for assembling the spore. 
